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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a processor with high performance by 
making a 2nd processor execute instructions of a 2nd instruction set when a 
1st processor executes a specific instruction in a 1st instruction set. 
SOLUTION: The microprocessor 100 uses an RISC core 106 for the execution of 
RISC instructions and a VLIW core 140 for the execution of VLIW 
instructions. An instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 105. If a branch 
instruction (a part of RISC instruction) for the execution of VLIW 
instructions is generated during the execution of RISC instructions, an 
RISC decoding unit 114 informs the instruction fetch unit 101 of the 
branching generation. The VLIW instructions are read out of a VLIW table 
113. A VLIW decoding unit 115 decodes the instructions to control a VLIW 
arithmetic unit 120 or integer arithmetic unit 119 and a floating-point 
unit 118 in parallel. 
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[If #*6 1] Sl W^^-fe y Y <D&<£%m'ili-%W i © 
^tyti, £ 1 ©lft£-fc y h t la**** 2 ©ifc<fr 
■t y h<Dft%%m?i1-Z>%2 ©7'o-fe y^t 

[if #132] «ria»i©*^fey boA^tt^raai-c*) 

3 ] ffirfEfg 1 ©<&<£■* y h ©A*©**B* 
tt. «trffi»2©ifl»*©BfiJ:9ftv^tS:»»i:-f-5HI 
#52 |;Etof-^»ISl„ 
[If #rS4 ] fltrfBS 1 ©4r^-fe j/ h ©^^©S^Sft 
tt, Wa»2©ift<fr©iSftJ:*)ev , 'rfcSr«fiai:-r5» 

#52 {cfeft©x-^*as^Bo 

[If #55] fJlSSg 1 ©ift<fHr y h©tfe^tl!fJfE5&2© 

If #5 1 tfEic©x— **aS3£B„ 
[ff#56] i»saiBi©ift^-fes/ h©A^©i§gtt, flfr 
IBM? 2 ©^©fgft i *> fiv^ t ^wmt-t 5 si #55 
l-Ett©^-^»a3SK. 

[If#5 7] IB«ig«^ia«$*L57'n^7ASrl6fTi- 

^f-^aigftfcoT, ^l©ife<£-try h ©&<£«- 

7i*>#tiji2T-*&! ! Sige©;r Ku-^fiflt-Kfi&ft 

[if #5 8] WEJiloA^ty h©^ttpI^*T'fc 
t), ttrlE®2©^-fejy h©^fi@!£gT-fo5-tS' 

*r#t i-sif #5 7 idiaft©x-^^s^a 0 

[|f#59j MIE^ 1 ©ifirtHr y h©ft^©fcM&ft 
Hi. WlE»2©A^©Wfti0ftV^i:ft1*«fc1-5l» 

#58 teSftox-y-ftiiiSB. 

[If #5 1 0 ] AtrfBSS'l ©!fo$-fe y h ©*❖©**!§* 

WE»2©A<ft-©S5ftJ:i?Ji^ifcSr»ai:i-5a 
#58 Kfai^-y-MgR, 

[fi#5i 1] 8trfB$ l ©ffo£"t y h©^tffiE^2 
©*4Hr y h ©^^»i*lc@^ftT-fc -5 r t t -T 

[If #5 1 2 ] ffirlB$ 1 ©ffo^-fc y h ©ift£©f&ft li, 

tfiffim 2©^^-©Mft<fc *> s^r t £#mt-r-5ff#5 

1 lfclEOW^-y-teJiait. 

[If Ml3] S£SS£#U SI 1 ©ifr<£S¥£&tt1-5 



mJlESfc 2 ©r - * JfiagB^UfT +5 SAafrf 5 SI 

we* i ©^-^Ma^^Sc^ta Lfc^^^Bf^©^^ 

[9*514] R I SC^fcHtrTSR I SC^T 

VL IW^^^tSVL I WT-7A>t. VL 
IW^5rItTt5VL I WnTt, ttFfER ISC37 
fcVL IW3Tfc<0»f£«5tf*fclW»1-4VL I 

StffBR I SC^TiSR I S C^^-© 5 

T'HtlfEVL IWf-T'/Ui^VL IW^Srgg^fflU 
WIEVL I WjBtb*flfe3.= y h^iftrfSR ISC37H 
litilEVL IWar^ftf^Sr^L, MSEVL IW^-yyu 

I Wnr^fb^-t-S^-^ ^ o^nt yf-„ 

[if#5l 5] If#5l 4©-7-f^a7 , uir S /iMi, $ 
b\z.&&9cT Kux&T K^«ftt5TLBS:WU 
tlliaVL I Wf- ://Vj5»£>K^ti5£H£VL IW^^ 
&$£-t--5fcfc©{f^-$-T KV^^MlCTLBi'f,^ 

[M16] n*Sl4©W^D7'Pts'lMJ > $ 

WA^©Bf^i: v L I Wife^^m&l-ttWH-S RISC 

^©ftf^iwiastt^fes^Srw^sEKSr^ru, mm 

tt4S<tv^»frltVL I W^^©^TSr#fc-f I^m-Jft3fe© 

[If #91 7] if#^l 4©•V^'^5'D7•D-fes/iM^i5^^ 

T, VL I W^^r©H^fSr«ihL/ct), 
U-^^tT'D-feyy-rtSB^U VLlw^ffi 
±^Fl-liVL iw^t m^nWi^fs 0 R I sc^ 
yU»c55"tt-*-a r fc -C, VL I W3T©lif^trf|tit$-y:{£ 

[If #9 1 8 ] if #39 1 4 ©V L I Wx-^Sr^SH 

[»*>5l 9] §f#*Il 8©^»%tt^^Utt, -7^.^ 
ROM, 77r>i> ; ty - 34^*:*^^^ © 5*,©l-> 

[lf#92 0] if#3Sl 4©VL I Wx-^&fiBBtt 

[If #9 2 1 ] If #3S2 O ©VL I W^-^/uSrlpag^ 
> *y tt, S RAMlfcWiD RAM© 5 ^©V^O'tl^T' 

[lf#JS2 2] |f#J5l 4 ©VL IW^-^Vl^R I S 



[0 0 0 1 ] 
[0 0 02] 

fi$*£*4k0jjq?ft1-5o 0!l;tliCISC (Coraple 
xed Instruction Set Computer) S^-Y ^ P :/Dlr y 
U\ RISC (Rediced Instruction Set Computer) 

^ny'Dir V LIW (Very Long Instruc 
tion Word) (XHL I W (Long Instruction Word) M 

[0 0 0 3] CISC^^p/Dts/ta, gijxtf 
8 tfy hftv^tti 6 try h«r*/hA*fi#tti: U */h 

StTVhft, G4tT;yhft, 8 0 1T^S^„# 

D-7ttO6 8 0X0, >/yryvtt<O8 0X8 6^sfc 

[0 0 04] Satt^^ilS-r^-OCO^t IT, R I 
SCS^-f^u^o-fes/^Jffi-C^fco RISCI^ 

yy-<DMMW^'-YV^TmhC I SCgWW^P 

^T-fcSo 4:}b\ 1 6 If ^ Z2\fy hfilft 

<Di>h% 0 RISCynti/f(Z)MtLTtt, SPAR 
C\ MIPStt^)R3 00 0^fe5 o 
[0 0 0 5] Sj£, JSaitwfcft, ftfflB«S&fl±S 

[0 0 0 6] ^tl(C^LT@^ftT'ttfc5^*V^^ft 
Lt, VLIWS^Dtyti5ffftt5 0 VLIW7'D 

ia^^ps^Si^'rs. vl iwi7'ot^ttl^ 



lcHfTffi*5^Sr*>ftTl^J:1-3 3 VLIWS 

4*5, VL I W§?^Ti^yif(DMt LTIi, ^;vf7D 
— • a>t°^L— ^tt<7)Trace ce/300^fc3 o 

[0007]-^ Risciwr-^ft^Sffl 

[0 0 0 8] MP E Gf^-^/xy 
77>f 5/^^3^(0(3— &3Ott9igL-C0ft<Ox— * 

[0 0 0 9] 

[*W##8eLJ;5 if 4KB] t£#<DW^p 
^otytSV^IJCPU (+*ft!fS3Sfi) BCISCI 

xbriscIt, -ttt-ettoy^ h^^rsscosa 

*Sfc5o CISCS, RISC!, VL IWgtOW^ 

SfcQ, 77 h r>^T(0£jfti4B4v\ ^^P7°ut 
PH-T — (A^SSr^tfo ) Ttt 

[0 0 1 1] ^PjcoSijOg^jtt, :/p*ylTrtffl<&jg 
[0 0 12] SfelC, #«9!0>gll0B8)l±. 

[0013] ^H^ffleafctN^oteoBftfcjBBSfc 

[0014] 

[0 0 15] T-^-^S^gtt, IllD^tj/ h(0^ 
^■Sr^tT-r^^l cr>^°D-fe^f->, flO^tyht 



if gfil^fBli^tLS^D A^HfrTSr-^&Sg 
[0016] 1 <D#^-i? s/ KD^i^lJpI^ftT'fc 

^ i <o^± y b<Dft#<Dm±mmz, m&%2 

[0 0 17] H(fi2^ 1 W^^-lr 5/ h<Dft$bMfZ%2<D 
[0 0 18] S^lfSrWU Jg l O 

■f- 6 m 2 or- * &sigB t , ittjiaffc 2 cdt^- ^ feigs a* 

H^i-^>^^S¥^fett-t-5^2cDiStfgl5i:^{iL, W 

ram i cor-'-^MSgB^is^aiLfc^^^^^^T* 

[00 19] ^n/nt i/iMi % R I S dfr^H 
fftiRISC^rt, VL IW^IrfeJftfiVL I 
Wf- T/vUi, VL I W^^-SrHtT-fS VL I WaT 

^M^-t-^VL I WiglM^^ y h fc&:frU HtFffiR 
I SC^TfR I SC^CHtT'^V^^l'S 

L < H^^^?r^tT L/ci #<££T Ki^T-fiftE 
VL IWf-yA^feVL iw^^i^U itfffBV 
L I Wjgt&^IJS^.— y H^tfllER I SC=7H WEV 
L I WnT--IMt£-&U m(12VL iW7-y;W>t,v 
L I W^^<O^T3-Kj}S|rc^tiJ$tt5*T'VL IWa 

[0 0 2 0] Mm-rJ tvy'vt-ytft, Sbfc^ft 
T Ki/^SrT Kt'^^-rSTLB^^'L. WIEVLI 
Wr-7>^fcif^tjtl$n^VL I Wift<££-&;$£-t--5*: 
feWff^-^T- K^^.^Ol^l-TLB^f,PlB#{cic^-ai 

[0 0 2 1] Me-^r^nyn-feylHi, £P>(-VLI 
WA*-^#ttflL 5l#i^#*tT$n6VL IW^^Wlft 
fE> V L I W^Uff&l-II'Jf-f 5 R I S C^J^tDtiJ^ 

&!:VL I \V&^OftT %mz.-r\~mffift<DR I SC^ 



[0 0 2 2] fttJlE-^-f ^ n:/nir s/lHcio^T, VL I 

7v± yf^iW^L, VL I W^^HtT«lLB#ICttV 
L I w^^t R]^©I(i^Srf7 ?RI S C^j^iJI^ii^-f 

[0 0 2 3] fijfEV L I vi=r--J)\>ttW%.'&* * y In 
rt^-T-So StllE^lf^tt^^y tt, -7^^ ROM, 7 
^yi/i^fv 34g|^;^y ; ei)0 5*5WV'o*ti/A : 'io 
T-fe5©^M*Ll\ flfJlEVL I Wt- 

* y icrtarrs. wie v l i WT-//^S5Ht^ * y 

S RAM^^liD R AM© H^^^'TfcS© 
[0 0 2 4] ftfjfSVL I Wr—T'A'SrR I SC^TO/ 

[0 0 2 5] 

■7/f ^PT'otytl o ooyo y ^md^$tt5 0 

OD/n-tyflOOIl, R I S C^^-roMa^UtT 
t5RISC3Tg5l06, VL I W^^-cOtoaS-Uff 
-fS VL I WnTglS 1 4 12 9 

[0 0 2 6] R I S C=rT£|3 10 6H, fo^V iyfa 
^■Vs'ValOy, RISCfa 

gt^E 19, o — K/^. J- T^-— yH2 7i> 

[0 0 2 7] V L I W= TU 1 4 0 li, V L I Wjglffi 
$3- - j,H04, V L I Wx-TVU 113, V L I W 
x'j-K^yHlS, Nfli<DS^^-— s/ h 1 2 0 , 
VL I Wo— YT=L=.y M 3 1 7»>lbflt fife^ tl 

[0 0 2 8] ^7iyfa=y h 1 0 1 ft-fo^T 

1 0 5{^frf K^^§rai*-fSo R 

I S C^HfTPtKH^^T KU"^^ 10 5*7 

1 0 8lcSS^tU$n, R I S Y^-y Y 1 1 4 

j'jo^TR I S CM«T3- Y^llo ^^p^t 
^rs'v'a. 1 0 7\z&%-tZ)ti}#tfft&Ltl:l / '> 
^.5^.) ir^tt, 7K^^13 4tf-^13 

^ oyo-fe j/f-^o^ ^&y ^b^^SE^-atJ^tl-^,, 

R I SCf^-K^-J' h 1 14-C07 3-KC*£I 
URIS CjSSat^-^y hf&JWff-^-i 1 7 SrilLTiftb'h 
^3.-0/ Hi s^Sifc/t^^-s' Ml 9t£¥<Dffl 
»*sfri3ix5 B 0it?ttVLiW37©ajia=yn 

4 0 > R I SC=zT(Dill^3--y h 1 0 6 *r*5S^{c* 



[0 0 2 9] £ bl-ffr^^-y T?±xft#X'*>itc- 
S^lin-K/^ h7^^ h 1 2 7^Tj?±X&ft± 
L, 7 1 2 6 i»f)7-?^ t 7 1 2 9 t 

T^-fe^aSjSc 7-^^12 8, RISCffl7- 
1 2 1 SraLTx — ^asfiftiSg^y H19 
£i¥ft'hftjfe^=-/ h 1 1 8(0Uy^^fCttiWSn-5 a 
f-^^rti/v^ 1 2 9(c!£M3i-5x-^;6>/J^ (3r^ 

1 3 9 >7-^ 1 3 8 SrfflV^T, -?s(?u7 9 

[0 0 3 0] R I S C^OHtr + K V L I wtfe^H 
fT&fT5fcftO£#ffo* (R I SC^^-gB) 
Lfe^£\ RISCfa-K^j/HHi^VLI 
W^^fn-KBtU 2%mLX^7^y7-^ 
~y MO l-»tt*5feSr»fe*4. »*M*rKW 
^li^ttifcT K^ffl^ l 3 6SriiLTex.bix5„ 

£*xT^5t§£i3:#tt5teT Ki^^ffl^ l 4 l Sril IT 
mm%%^y h 1 1 9ftif**$>R I S C7^- K^— 
yM 14^7KU^tiS*ti5o VLIW^UR 

i sc^7o^^y^r^#^7 Kk^^i-fij';^ 

vl nvf-^/n l 3i;:l*ffl$ftTV5VL iw^ 

nv7-7>i i 3^f)<?)VL iw^^Sc^aLStF 

[0 0 3 1] vl I w^^^n- Kff^-i 4 2 Srii 
Lt»tt<08tS:Sljm7xyf3L=y H01B 
V L I WA<£5>d£ff 1 0 3 £i!LT V L I WfitMsiJjg 
=^-y M0 4— VL I W^^CO^lft^^Lfcr t 
*r&P>i*-£. VL I Wjg®tflJ£cx- y y l 0 4BVL I 

\Vft^£fiIH-5*fl=£*j£U R I SC^73OTff-§- 
10 9 SriiLR I S Y=^^y Hi 4^^*T 

KU*-><* 105^7 K^-^-egc^aLfc^OllfTSr 
*lb£i££ 0 RISC^K^yHHrtXIiV 
L HVfa-K^y h 1 1 5rt(DVS/^^-Cfi£Stt 
fcSfr&tt, B*t*fi»©fci!)R I S C 37 1 0 6 ift 

VL IW^^IfrL^I/^t, P^lCVL I war 

[0 0 3 2] VL I W^-^/H 1 3^^#^r Kl/X 
ffr^T 1 0 5 07 Kl^Srffl^VL IW^ 

^ 1 1 2^VL I W^^^Sc^ai^nSo VL IW7 
=r — K^-^y Hi 5I1VL IW^/^1 1 20VL 

MV^^-^VL I WgftfJjEa-y H0 4HVLI 
W^^a-Keaftf-l 1 l&mLXmbiVT< 5fi 
MI^Ulcf^-KU vl I wSW^i, hfrjfti 
lf-^1 1 6^iLTVL I \vmM^--y M 2 0*fctt 
R I S C^TSB 1 0 G(Dm^M^-y h 1 1 9 WRj 



v l 1 wglSany H20i HfitScrR^^ - f K i? 

W'h^k^^-;/ K DSP (Digital Signal Proce 
ssor:0y*««fP«» V<0«*^- * hT*>3, 01 

— 1 2 3 SriiLTtT^nSo VLIW^I^^t 

VT#-txtiiG&$*tiX\t'*1t#&* VLIWP-K/ 
J* h7^~y M3 l^f-?*-V^>a 1 2 9(C*fL 
7 1 2 5 if-J'^ 13 0, VLIWfflf 

—*s<x 1 2 4 Srffl^TT^ ir^d^*t~So 
[0 0 3 3] VL I\V^^*Sii^LTic<^tt# < p'T 
Ku^i 0 5S:iiLTVL 1 WjBStfiJ^a-^.;/ h 1 

0 4W)#jnTW7 KW*«S:«^*7 

1 3 2<DT K^tVL I W7- W 1 
3 3 SrilLTVL IW7-^;M 1 3i>feVL IW^ 
« s a*lil*tt5 0 K*ttJSix*:VL I W^^r^g-^oo^ 

W73- K-=*-— ;/ H15^vl iw^Mn^mm^ 

1 1 o^riiLTVL I wetbW^— y bio 4tciVL 
lw*^y!lo*TSr*P6>*5o VL I wA^Hfx4fclB« 
-5§-l 1 0 CUVL I w^^o^TOfdll-f'J^iA^, #W 
^vl iw^^Hff|Jiig«Sr-§.*.5fflf«tai*Six 
So V L I WjSfjfllt^ - ^ M 0 4 fi V L I W^^^lj 
<D5tJ&§:iiXVL I Wff^5cYfS-S-l 0 2 t R I S C 
^T%m\t^\ 09tilVL I W^cT^T^^ 
^ y*f-=-=- y h 1 0 1 t R I SCr^- K^-—;/ Ml 
4-^e^, RlSC^fiftSo 

[0 0 3 4] i-/it>t>, R I S Clft^^lfTl-ttR I S 
C3710 6*fflV\ VL I W^OUfflCliVL IW 
^714 0^1^ V.LIWa7 14 0(Dlfft*ttSf 
ll^RI SC^I^OLfcVL IW^^MA* 
tL<U1*f<07 KV-^—«>»«ESrMJ^i:L, VL I 

gB^(R^i-5VL IW7^;V1 1 3ji»G>Jli#CVL I W 
^VL IW73-^1 1 VL IW^ 

^mnm, &s£r i s c A^iwa*w-*o o$?v 

L I W^^OUff^f-yVP— f-^tLVL IW7-7> 

1 1 3 ic^-rs r t k i y> « j£ftfw#5fc&s& v 

L I w^T^+S^ti s «rffit*5, 

ikirZZ fclci ^ VL I WBESSr^Lfc^-^ ^.p^p 

£-f £ R I S Cift^iJ£I2B-r 5 r t TSftttOilt^is 

[0 0 3 5] i fcfi^tH^ftf^^^fc D , *vo V 
L I W^^^5i^^^ii^»^^T^V^^(C 
Hrt«*iJffllU^^rottffi^J:!J, VLIW3714 0 
^E)^^(*lhL, RISCrrri0 6Wti(^ff9 
r. > i^ItgT'foS, i^i^R I SC3710 



5T-fctMfr&(cHR I sc^r 1 0 6<dW)\$%$±L* 
VL I W^ri 4 0^*-cB^1-5C> fc"5raBT*>3 a 
[0 0 3 6] ££>lC, R I SC^^^Htf+i-VL I\V 
. = Ti4 0<OjR£g (w^^7r-Y/uSr*tp) 
T't, VL I Wffe^HtT^lCR I S C=zT 1 0 6<D : &W 

[00 3 7] VL I WjBtd^J^n ^M04|l, V L 

3lfTfeT«Km»-r5*<BR I S Cft^tftfcte* 5 *^ 
*»firfil»»*i 3 7*«LT»6fta^:3-Kil£*«:t> 

1 0 2 >R I S C^TMMtB^-l 0 9 SrilLXR I S C 

[0 0 3 8] VL IWf-^;H 1 3|Clti^^^RO 
M, E PROM 

>^ey> , ee prom (««ft&?B*/*#a*^rtB4 
prom) , fram mmm&^^v) ^<o^w%& 

t, DRAM y $ RAM) x S RAM 

5 S ##Jfe£^fc;*^y,.M;L«EEFROM % 77 

FRAM, DRAM, SRAMfJffl^ 
V L I Wr-7>7~^U 12 2 Srii LT 

S6T'fc5o :^ioT, VLiwfi^l-lWtv 

1 i wx-^^^^x^icsjg^^-r^r t^x 

J fc V L I Wigi^ar: j/ M 0 4 rt^fci 1/ 
^^^^COT^-fe^tdtrcOVL IWf-7Vl/f"^^ 
* 1 2 2riS/H^fcjl5 0 SRAM^ffll^tiOy^U 

T't5 0 D R AMtt^ ^ U ^ iS 1 fi(0 h 7 ^.1? 
tfj&£*U S R AMIi * !) * 4 fijji 6 fiO h 7 
>^^tM^tL5fcfc, DRAM§r/fl^3r.fcTV 
L I W^-yylx^SRAMSrffl^5i l 9/h$<T*5 0 

02 das l W ^ p^nir y^<Mmm^$ 
in6. 02TiJ R I S Car 1 0 6 h VL I WnT 1 

tioo tH-<oa5M-ttS— oe*isfflv^nrv> 
[0039] msicfj, vl iwM^iana i 

^^-V— Y t V L I Wifr£-<7)=r — KfW<7)p!l*s^$ jXT 

[0040] V L I W^ft^H R I S C^(D 1 o 
T% RISC^I, 2, 3 iOillCR I S C37 1 0 
6^V7 7^>MT^7in?) 3 15-^50 1. 50 



4, 5 0 6, 5 0 7Uf^W >^7-y^L 
TV>3, DttA^xa-K, EttH 

*t" 0 Sfc, VLIW^l, 2. 3tt, VLIW37 1 
4 0t/q/7^ VteSTSIff 12^5 0 2, 5 

0 3, 5 0 5i±^?W ^^x— v ? Sr^LTV> 

So ^7 7^^VI, VD, VE X VM, VWHf 

fi\ >^y T^i?;*, ft^ii^cD^T 1 — ^5r^i- 0 
[0 0 4 1] VL IWM^^bVL IW^1^3 

7*f o 2#Uvf ^^4d*6>BB^5o VLIW^ 
2JWP$<OVL IW^VL I WA*3SfT«<0«»5fc<0 
RISC^tt!tfftt#4V^ VLIW^^2C0H 
ff5 0 3tRIS C^?^ 1 CDSItr 5 0 4 9 d 

■ fcdSBll6Tfc5o V L I W^^ 3 (O^tf 5 0 5 tR I S 

R I S Cifr -fr 3 cOUtT 5 0 7 frftt>n% 0 
[0 0 4 2] VI ^x-^XV L I WT-y/^^^/ 
Hj£;H3 VL iw^n^- Kffltt<7)ftlSrlll5^T^ 

-r, vl i wA*Ktiaft©»>ss«it5fc6oa 

— l^^l-±lfer^nxv^5 Q ^COVL I W^^co 
ife^glil 2Slfy h^tt2 5 6 t> h(7)@^gT'fc 
3 0 IB-9-5 0 8ttVL I W^^^l £mmi-&tclb<D7 

4 K> 5 0 9IJVL IWgi»3£2 &mW1~Z>fc£><D 
7-f-/PK, 5 10|«»g^5'»J#t2)fcfcO7^ 

5 1 ltt#ft/J«jSa»SS:a»t5t6©7 
^ h\ 5 12 HVL I Wffr^<O^T^<Afdl<Otn$R 

5 0 8, 5 0 9, 5 1 0. 5 11. 5 12^^r(07^ 
— Kfi 3 2 If hMX\ 5 13 h\ 5 14 
(D'rj X7°U— > K 5 1 SOy-^U^? 1, 
55 1 6(Dy— AUi/X? 2, 5 1 7tf>x*X-f-*— 

KSrVL I KL*ft3fl*&9J»-f- 

3c 

[0 04 3] *5gBBO||jte*l®TB:. A^"fe y homte 

[0 04 4] 7^^7'Pt >yy-frbX \s—~?7'v J fc 



W$irz> n t vft&nz 2 ocd y p -t ^ -fr £Srt£ $ * 5 r 

[0 0 4 5] H6lctt % ##W&*JfflLfc^;*^<D£ 

*Hi5*sn5 0 6 0 ifiift*^ia«»tt^ry>h 

T'Weil, CD-ROM6 12, f7W^76 1 
5, LCD618, K-^^y >^<OJlli2x^ 

1^6 0 2, ^P^7^feftt3ROM6 0 8, 7 s — 
^yp^7A^«t5SRAM6 0 9, D RAM 6 
1 4SVSDRAM6 1 4, *WfiBl{ftx-*#&tt*fi 
t53ftjc^77-f y^ffl7U-V>>776 1 0, C 
D-ROM»f5CD~ROMf^^6 1 3 % tf 

S*gf (LCD) SrSyWI-SLCDa^hci— 76 1 

tff-r^/Si2x^^^3r> hn-7 6 2 l^^>.Xxi^ 
^6 0 7£»tt£*iT«*£;hrC^5 0 
[0 0 4 6] 7"niT5/-^6 0 2 11. B 1 O^^nir 3> h £ 
So7'Pt^f 1 (6 0 3) ks ^2^t7h^ 
o^nir^^2 (6 0 5) ft-C*5tK mrnts 

?-6 0 4lcj:t) -y-t 2 tfzfv± ~y*V- 1 SrftlWi" 

5= 7'Pir^^6 0 2li3 3!fe7C^7 s> ^ ^> MP E 

[0 0 4 7] El7(cH x 0 6tf>:/Pirs/U-6 0 2 Sr-o 
tz) m^cD^u y^|g|^$itTV^5 0 ^Pir^1?-7 0 

S^^^^ KftMffl^TI/^57 4 7^fy^^ 
y^— ^{£*J\lh£*l5 0 wO!7>-^3/^lCltt, ROM6 

0 8^RAM6 0 9t£y<D**])1fi$t:tlZZki>jb 

[0 0 4 8] yis^yV'^-fxi^yy-l 0 1 flO 
p^tyh^OT'uts/tl (7 0 8) fc, |2£D^ 
#ir^ h£fSo:/p-fey-fr2 (7 11) % 7W**y 

v^.7i2, mums. 9 9 (cp 

G) 7 1 4, Atti^[B]& (I/O) 7 15*JH«^ 

[0 0 4 9] 7°PiTi/^l ( 7 0 8) k7°*±yV2 
(7 11) ^fi^fcitKtt 1 6 tfy MH^S^GOR 

1 S C7 c Pir s/l^i: 6 4 bfs/ MH^fti^CDVL I 



S C7 J ot s/iJ-i: 1 2 8 HSM*©VL I \VT 
P-feyf-Offl^fciJ:^ 6 4 tf 3/ hi/ES^OR I 
SC/Ptyft 2 5 6t> F@!eS^VL H\7 

7 F ntyf2 Srififct-fiwi: t^T'feSo El7Tli^ 
Ptyf 1 (7 0 8) #Rj sC7'Pt^t (EI1C0R 
ISC3J106) . ^Piryf-2 (711) iS\'L I 
\V7 a xi±y^ ([gll(7yVL IWnTl 4 0) T'feS*^ 

[0 0 5 0] 7 J Ptyfl (7 0 8) li^^^^i/^^- 
H0 1, ^<£3r^ y 107, R I S Cf^- 
K^^l 14, loSfcliSftOfllJfa^jfhTO 
4, RISCo-K/^h7«yH27HI^ 
it, 7 0 2|cJ:0S58tsnTV^5 o ifiH^^y 

f^y h 1 0 l^i&^^r-v ^ya 1 0 7 frbfa^^Wi 
*SiL, -toSc^HJUfc^SrR I SCx^ — K^--s/ 
H l 4T««fU h 7 0 4*sftf^u 

9 7^t^^S4*&BP-KA h7^i/ h l 2 
7isfi»-*-3 0 fliilt^n-/ h 7 0 4^ti**3-^y K 

K D S P 4 t OSI^r: y h # f ^h5 fl *7cIr)— <0 

^O-ft^eDBE^a^tt^^ 7 o 9 Srfflv^T, ^<^n>-h 
p— s/ h 7 l 2^t ? fT*?ix5o RISCp-K/ 
;* hT^y h 1 2 7 7 0 5 MK7-^t 

yv-j. 1 2 9 IZ1T ^ir^S-tf 5 D X — ^^r-V ^v^12 
9 ^(T)7 — ^(D^L *) iAy>^/<^ n > h u— yl^x- h 7 
1 2 ^fc^<>^ 7 0 7 £/fl^Tfr*>*i£ 0 
[0 0 5 1 ] 7'xj± -/if 2 (711) BVL I WgBtflJ 
yH04, VLI W7-^ 113, VLIW 

h 7 0 4, VL IWD^.KXh7^y hl3 l^fc* 
f&^ti, ftM<><*7 0 DftttSJitv^. VLI 
WjEStflJfc=t— ?/ H044>fcVL I W^^OfifijAS^ 
VL iWr-^/H 1 3 <t D v l IW^ri 
*Hi$n, VLIWf3-K^yHl5t?^» 
«fUj»3l«i/ h 7 0 4^«i^U ^^yr^ir^^> 
gmiiP-K/^ h7^y h l 3 lasfiKrt-So 
VL I W7-XV 1 1 3ttt^^ROM^77y^ 
y * y ft 4fO^»5H4> ^ y Xtt S RAM^D RAM* 
t^S^tty^-y^ffiffl^tL^o VLIWf-7VHJf 

L^fTfcfctfta. iSilfa-- 3/ h 7 0 4 (Cfi^rr- y 

3/ K dds p^foiUS^— y hi s H* s ix3 3 
"to^g^n^ hSr«»fi«Foli-&t)*)5 B vliwp 
- Y/x YT^-^y M31 7 0 6 Srffl^Tx — 

[0 0 5 2 ] s<X 3 V h p — /b^^ 3/ h 7 1 2 H-'<^ 7 



1 3 £ffl^X I/O 7 1 5(cr^ir^^?f lo i/o 
7 15117 WMt^l 1 7, x-^ff^7 1 6 £ffiV^ 
X^yy'09\-h (Of— ZtD^V) t 9 Srtr5 3 7 13 
l-liBiS*^-/^ 1 OW^j^^ttfeSo 
£fcrtSB(D^n^|4CPG7 1 4^J;oT^^^ix 

So 

[0 0 5 3] y°v± y y-i (7 0 8) t^'Pir 

(7 1 1) t<Dfo^tc<D4 *4 x\tmmm%-ifa 

[0 0 5 4] ^Oipicy'u-fcs/f-i £:/Plr yf2 

ffl^T'>!l3y©J:54l 0(0 Jbl- J&S £ ti 

'4>%y'y y ? s< y ^—i/\z%i±£ftZ> 0 

[0 0 5 6] -7^nnyt'^8 O 0 fj, 1107* 
nti/f80 1, S2^D.tyt8 0 2, ^lCD^^t 

M03,l2(D^y 8 04, :/o-feyifffl9#x.@ 

S§8 0 5, T KV-*'<*8 0 6, x — ^'^8 0 7, X 

t>v<*feiaij.- s, mo8 

[0 0 5 7] ^l^>ynir ;yf-8 0 lliRI SCS^P 
i?i/f-X\ 1 6 try h@S«A*Sr^i-5^n*yf- 
X*>5 0 f 2(O^P-feyi^8 0 2I1VL I WiOT'at 
yfX\ 6 4 tfy hfi^SrUff^a^n-fej/^T* 
2> 5 SS iwyniryif8 0 1 £§2G9:/Pi?s/-^8 0 2 
i<0lfe<&ft* (^tyh, '^:7*~ *y h$ZW*7° 

lCfi!gl<^7 0 Pl?5^8 0 l^^tT-fS^^ (^n^'y 
A) ^feitt*tt5o ^2C0^^ey 8 0 4IC|i^2 0^"n 

^3, il^^f !l 8 0 3X^2^^!) 8 0 4 

^^^ey803t^2(7)^^y8 0 4 pTSgft 

< N ^ftcoffiffl^y n ify J*~tZk *s "111^4 £ G 

^y.&i>m#t^itg^^^y laio^^p^ 

[0 0 5 8] 09(O^^!)?y/|O7tJ:5tSl^ 
air y -^(7)7° u /7^^2C07 o nti/t^)7 4 P if y 



SI l <Dy°v ± ^<07'd ^ a<o— BB^v^fi^x^sfett 

5tl5 3 ^2<£M^ey 8 0 4l-tt^2C07°n-t y 

[0 0 5 9] y?u± yVmiQmzM&B 0 5 |2 A ?g 1 <D 
y m v± y^S 0 lSVMi»2£>;/Pl?5/if8 0 2^)7 K 
U^A^St^ ^lo^^ey 8 0 3 t^2(D^^y 8 
0 4<Dt*hb%T?±X-fZ><Dfr%mi£i-% 0 %1<D7 
Pi? y -f 8 0 12^ i^^ij 8 0 3 ^T^ir^fS^ 
T KwMt*fcfH»«-8-8 l 2 -ylfSlO 
#X0SS8 0 StCA^J-fSo ^o-feyf-9IO#X.0K8 
0 Siigl^y^y 8 0 30T^ir^l^^T K^^ 
m^$MfI-§-8 0 8^ffi^7i-S„ £fc, »2©^nt 
-/ 17- 8 0 2 K3feK**Jxfc^^©ttf^ot±-^(B;?H»« 

M2)o — 02CO^Pir yf8 0 2^^260^ ^y 

8 0 4«:7n^t5»^ r K^*«-s-fcftd»«» 

8 1 3%-?x*1zyy-W*)mxM1&Z 0 5l-A*-rSa 7° 
Pir ^-9-§I9#^igK8 0 5(Sg2W^^y cDT^-fe* 
K^^«-g^S!l»«#Sr«*tft8 0 9|dffi* 

£-<oKH1^ + Jh-^teJBft^ikcofc »(D ^ p y ^ f?ihco 
fc»tf>Si]»{t-§-8 1 1 SrfcB^So ^P-t^f-^«9#x. 

[0 0 6 0] f KO7°Pti/t8 0 1 f±$ 1 (Dy'v 

tft^xSI 2 coy p ir 5/ p ^7Ali^f7 K 
i^Srtttfrt-Sr tl^oX ^2C0^Pir 5/^X^2 
0^niri/i^coy*P^yASr^x#So §2(0 
7"pir yi?-U^2 (O^Pi? ^i^O^p ^7AOtO»8 
tfr^Tg? 1 ^ypt j/Wp ^JAfiS&^tT K 

[00 6 1] /^ib\ ^Pir j/f-^l^^xlHlSSs o 5rt(c 
J; *9 H 9 ^ Lfc ^ ^ y ^ttS3Ei"5 
A^felc, ^2(Oypir^-y-<5D^P^yAM^ ^-^S 

[0 0 6 2] rtbl-ioX. ^M^M57 e P^7 

p-fe y^<Dy'u Vy J*tm&frh^ffi£titcy7$ h V 
xTtfcoTk ^fH/^T — ^7^ft^7'p ifyJ^t* 

mtt«#x#£a 

[0 0 6 3] IffLftV^otyWP^?: 



[0 0 64] HlC07°n-t yi^8 0 1 b%2<T)7'vt y 
-0-8 0 20*^fi|Jlfc»«>fiV^«>, 
*J$SH>j||gg|5&/h£ < T-#£©T\ ^lOy^HO 
3XU|20^!) 8 0 4©^J;£*t <-f-5- > * 5 T" 

[0 0 6 5) *%.w<onmmm\z- 1 n , ^-fey 

*fc ST-cty ■*M©»tfs£»j£©fl|»^-cSJ t)ft5: 
±: i* *It& i fc 5 *: » , S*tt £*i L* ri 5 h ft tt -5 #^ 

[0 0 6 6] *fc7'n-feylMajTaj|3.= y h44fO* 

[0 0 6 7] g&Sife^-t y hS:jfoyotyt?:7y 

[0 0 6 8] Hj^^^i^Jg/j:^a^^-e/«c<^o/ci: 
# l o©7*o-fe s/i^coKj^^r^^l-ihfe, ^©7'n-fc s> 
■frTMti&fcT'P-fc y-fr fc PlflUgO^a^r £*3 - 1 (' J: 

[0069] micioT, (i) h^raa* 

i^iijftMffiofeSSlGIPS (Giga Instruct! 
ons Per Second) , ft± 1 0 G O P S (Giga Operation 
s Per Second) ©^itt#g£ll3lT"# £„ (2) gE£© 
V7h ^iTOStt^ K/H^T85#©ttflB& Hfffl 
-kX'ZZ. (3) ffL^TT'l)^— >3^t,^tlST*C0 
^ty(-OtSrMT-J5„ (4) ^T©7yH 

[0070] aJb**W*lcJ:oT<eSii*:*W*l816 

li, EI lOv-i'^BT'PtytT-li, RISCnTOiS 
SSiVL i W37©SOI*ittS*i?*fflT#t#, 

m 2 ©W * n /Pt yfr©* 5 lCSfctt;5*T fc * V\, 
U2T*ttn— K/X h7^-i/ h 2 0 4 R I SC^Tt 

VL iwarto**ictfc»^&ufcas, o-K/^ 

KDT'nirs/if-^R I SCl^ot j/f-, 3&2©:/P-fe 
yf &VL I WS7 f Dtytt?fll*Lfc^ ifo^fe y h 
©*&32o©:/P*yirTflWM-3£fc#T!#3. 
&fr*>. RI SCiHt R I SCI, RISCltCIS 
Cm, CISCStCISCi, CISCltVLIW 

M. vl iwltvL iwSfroyptj't^Jiv^'t) 

&I<V RISCynts/ftVLIWyPtyt 
t©tfr1^g£:l 6 t'-y h b 6 4 If y K 3 2tfj/htl 
28tf:yK 6 4 f s/ h i 2 5 6 t'y hicO0lJSr^;1- o 
[0 0 7 1] 



[0 0 7 2) i-fcfr*,, a*oy7 h ^^TSrUffi-^, 
©:7*p-fc s/-tf-£, frU^r— *r^f+oy7 h£ 
^TSrHtt-t-5^2(D7'o-fes/f-tSr : tL, f l^/n 
•fe ^-^^^2 ©yet yiM-jgfiiSr^lt a C t &T-$ -5 
©T% f^©y:7b?s7fcESM4&*§«rUejlsfe, Iff 

[0 0 7 3] 2-3©7n-fcy1h^a©S»fcfc*«iH* 

[0 0 7 4] 2o©7P-fcy-fr$rjfeWKttfe$*5»& 

[0ffi©«I¥>5cfftW] 

[Ell] o©*lfi»lBlcfii5-^^^D7'i3-fe 
[El 2] Ell icfiiaW^PT'o-fes'*©*^©^^ 
lffl3] iai^U ? Hl2©-r-r ^P7"Piryf-©VL IW 

[15] VL I W^HfrNF©-^^^ V©1t/*fc^ri 
^=7- K©>0!lo 

[06] ttVHz-toS^J 9 yV-&$mL1f> 

[08] 3jc3B«t^«5te©ISlfc»ffl-C*)5^'f =z> 
[El 9] ElS©-^ :7 n n^ta — i'OytD-VyT'. 

[W*©RW] 

100 r^P/Btyf 

10 1 A^iyf^yh 

10 2 VL I W^^Tfl^" 

10 3 V L I W#<£#ttm^§- 

104 VL I WjB»!f||JtA=y H 

1 0 5, 1 32 A^TKW/U 

10 6 RISC 37 

107 ffe^-^r^ ;y->^. 
10 8 

109 R I SCn7M(f^ 

110 V L I W^^Hfr^lff * 

111 V L I Wifo-S-T-'a- K/SKff 

112 V L I W-ft^T. 

113 V L I Wt-^ 

114 RISC^7 3-h'i-yl> 

115 V L I W-fo^-x K^-— y h 

116 VL iwyg^^-y KSiJWf^- 

117 RlSCif^yhWM 



1 1 8 
1 1 9 
12 0 
1 2 1 
12 2 
12 3 
12 4 
12 5, 
12 7 
12 8. 

12 9 

13 1 
1 3 3 

1 34, 
13 5, 

13 6, 

1 3 7 

14 0 
14 2 

2 0 0 
2 0 1 
2 0 2 
2 0 3 

2 0 4 
2 0 5 

2 0 6 

3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 0 7 
3 0 8 
3 0 9 
3 10 
3 11 
3 12 
3 13 
3 14 
3 1 5 
3 16 

3 17 

4 0 1 
4 0 2 

4 0 3 

5 0 1 
5 0 2 
5 0 3 



VL IWSIazy Y 

R I S CfflT — 

VL I Wf-7>7-^U 

VL I Wfflr — 

12 6 T KUyO*;* 

R I S CD — K/^ bT^-^i/ h 

13 0 y-*~£s<7, 

VL I WP-K/^ hJ^r:^ > 

vl i wT-y^mn^ 

13 9 T Kl^v<* 

13 8 ^/<* 

1 4 1 #fl!$5fcT Kl/^«/^ 

VL I W^T 

VL I W5>ttA*xa- KfS* 
^ n y'nir j^lf 

VL IWn7i7'n^7^')^ 
x — ^ 7 

VL I Wr- U 
VL IWn7Sai^^ 
VL I WfiftflJtlalB 

:7°u^if 
VL IWUfn-y MHfflElg 

vl I w#tt&ft2M£|5|8 

RI SC37ffl^m*l>^ 

vl i wjEBjiajisafi* 
mmr kw*) 

V L I W^tt^^tD^V ^ 
VL I Wife<£l 
VL IWfe^2 



5 0 4 R I S Clfr<fr 1 

5 0 5 VL I 

5 0 6 RIS Ctft£*2 

5 0 7 RIS Cfft^3 

5 0 8 V L I WSi3f S 1 WSft7-< K 

5 0 9 VL I W«Jf«2ffl»7-f-/UK 

VL I Wift^S£T=i- K 

y— ^ i^v?^^ i 
y— i/^^ 2 



5 10 
5 1 1 
5 12 
5 13 
5 14 
5 15 
5 16 

5 17 

6 0 1 
6 0 2 
6 0 3 
6 0 4 
6 0 5 
6 0 6 
6 0 7 
6 0 8 
6 0 9 
6 10 
6 11 
6 12 
6 13 
6 14 
6 15 
6 16 
6 17 
6 18 
6 19 
6 2 0 

6 2 1 

7 0 1 
7 0 2 
7 0 3 
7 0 4 




7ut ylf 

7 a nt ^^2^e>yoir 5/ If 1 (OiiJSff^- 
7'Pt ylf 2 

/Dt 3/ If 1 ^b7Pt 3/ If 2 (Offilffllff 



ROM 
RAM 

7=V X7'W 
CD-ROM 
CD-ROMf^-^ 
D RAM 

tff^>FP-7 
S DRAM 
LCD 

LCD^VFP-7 

JDjZZt^-Y hP-7 
7°Pt 3/ If 

DSP* if) 

7 0 5 7 e Pt </1f 1 if-^t ^v^^tD^* 
7 0 6 :/p-fc ylf 2 irx— ^>3.[Hj£>/lx 
7 0 7 T-^^tiVV^t^^yho-^^^ h 

7 0 8 y'u^y^X (RISC7 p Pts/t) 



7 0 9 

7 10 

7 11 

7 12 



7°Pir^t2 (VL IW7'Dt^t) 



/ 1 3 




8 0 2 


%2 <Oy nir ylr 


i 1 4 


^ ^ y 't? ^ jfc ED 2§ (CPG) 


8 0 3 




7 15 


~~i tit -I i—i n/r / — > x 

Kiti£)\Bii& ( I /O) 


8 0 4 




7 16 


7 — r^te^ 


8 0 5 




7 17 




8 0 6 




8 0 0 




8 0 7 




8 0 1 




8 0 8 
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< 201 
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103 
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i 122 
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MO 
HXS1 
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r~u 



~r 7 
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312 
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311 



116 314 



VLIW^'a— K 
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[®4 J 



142 
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v 

305 



301 
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133 
306 
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307- 



I - 
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[5] 



f 
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122 



REG 1 



308 
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VLIWfclMUgHtt ^ 



109 



115* 



111 
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F=3 
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HS&N 
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110 
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— r- 

314 



137 
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VLIWP=i- K 

^7 h 
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8 



10 11 
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VLIWifc^ 1 



RISC wrT^? 1 



VLIW^ 3 
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^A. 



M 



W 



501 
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VI 



VD 



VE 



VM 



VW 



02 



VI 



VD 



D 









' 1 

VE 

— — < 


f > 

VM 


VW 

) < 


E 


i < 

M 


w 



$03 



504 



VI 



VD 



D 



VE 



VM 



VW 



w 



505 



506 



D 



M 

A A. 



V Y v 



W 



507 



K 



506 


509 

r-' 




510 


511 


512 

r* 














* 















disp 



srcl 



src2 



dest 



F 7 7° 7° 

513 514 515 516 517 



[06] 



MS 




[07] 



701 



101 



107 



E 



702^ 



RISC? 



y h 1 



704 



114 



v 



I 



704 |_ 



703 



Jo 



Rise a - K/ 



^127 

CI-' 



702 



113-^ 



VLiwiflii^JS: 

702 J ^ 

104 



3 



704 



VLIW^n- 



115 



702 



T 



V K2 



1 



tenu- 
is 



704 



7" 



707 |~~* 



29 



I 



i 



VL1WP- hV 



131 




ims) 



!2JB 



600 




8D3 



805 



^---804 



[09] 



7 KISSER) 



£ 1 W 7n -fe -y 



